Data on calcification rate of coral and crustose coralline algae were used to test the proton flux model of calcification. There was a significant correlation between calcification (G) and the ratio of dissolved inorganic carbon (DIC) to proton concentration ([DIC] 
] and with aragonite saturation state (V a ). An argument is presented that correlation does not prove cause and effect, and that V a and [CO 3 
22
] have no basic physiological meaning on coral reefs other than a correlation with [DIC] : [H þ ] ratio, which is the driver of G.
Most previous reports conclude that CO 3 22 is the primary substrate for calcification in corals and crustose coralline algae (CCA), and assume that under increasing conditions of ocean acidification (OA) the effect of declining [CO 3 22 ] is the primary factor responsible for the observed decline in calcification rate (G). Nearly every scientific report concerning the effects of OA on coral reefs describes changes in G as a function of [CO 3 22 ] or its surrogate aragonite saturation state (V a ). The recent report by Comeau et al. [1] challenges this paradigm by demonstrating that both HCO 3 2 and CO 3 22 are involved in calcification of the reef coral Porites rus and the crustose coralline algae (CCA) Hydrolithon onkodes. [5, 6] can be viewed as the relative availability of reactant (inorganic carbon) in relation to concentration of inhibitory calcification waste product ( protons) in the bulk water surrounding the calcifier. Analysis of existing data suggests that a mechanism influencing the net calcification rate is diffusion limitation of excess H þ from the coral into the water , and therefore will also correlate with G. The physical chemist's concept of V a has been essential to our understanding of global changes in the carbonate chemistry of the sea. The vertical and horizontal distribution of V a in the past, present and future will continue to be the subject of extensive research. Originally, the correlation between V a and G along with the expansion of OA research led biologists away from the classic physiological concepts [7] , with acceptance of a physical chemistry concept that has no intrinsic relationship to coral metabolites. Biologists involved in OA studies have widely used V a as the independent variable related to coral calcification, based on this empirical correlation. 
